GOVERNMENT ENGINEERING COLLEGE, GANDHINAGAR 
B.E. Sem I (All Branches) A.Y.2021-22 
Tutorial-1 


Subject:- Mathematics-1(3110014) 


To pic: = Indeterminate Form, Improper Integral, Convergence &Divergence of the Integral, Beta & Gamma Function, 


Application of Definite Integral — Volume Using Cross section, Length of Plane Curves and Area of Surface of Revolution. 


Weightage: 15% 
(1)Evaluate following: 


, 7 e%+e *-x’-2 T E , .. [tanx]1/* 
a) lini sin? x-x? e) un [loz zal i) lim | x l 
; xXx 1 1 : F — 1]x-1 
b) ni x—1-l0gx 1 a Fa TP D var 1 
| x¥—y* lim x”logx k) — lim [secx]°° 
9 an Fay ae lle a Pal i 
h) lim(1-— x)tan = 1 
d) li log(sinx) ) lim ( x) ane i N ax+b*+c*11/x 
IM aaan) A 
(2) Evaluate. (i) ies a (ii) im e*dx. (3) Check the convergence of Es Zi dx. 
œ sin? œ dx 
(4) Is f i Team = dx convergent? (5) Evaluate J, x2 
1,21 
(6) Prove that B(m,n) = B(m+ 1,n)+B(m,n +1) & fe 0 Foe = PS) 
2 
00 eiZ œ e7* TT 
(7)Prove that f Vxe™ dx x J, ak = TF 


(8) Evaluate following: 
ae: N fis © x rea el 
Oh e x dx (ii) hy’ ‘(log 3P 1dy (iii) fi Œlogx)* dx 


(iv) im V(x —3)(7—x)dx (v) ME sin3xcos®”/2x dx wif, — x?)"dx 


(vii) fr” — x" Vsin6 do. 


(9) Using slicing method find the volume of solid ball of radius a. 
(10) Find the entire length of the cardioid r = a(1 + cos@). 


(11) Find the length in first quadrant of the curve x = a cost, y = a sin°t. 


(12) Find the surface area of the solid generated by revolution of r = 2a cos@ about the initial line 


Tutorial-2 
Subject:- Mathematics-1 Topic:- Convergence of Sequence and Series. 


Weightage: 20% 


1. Test the convergence of the following sequences. 


2n2?+n n! 1 1 1 1 n+1\% 
M Oa Oe acy aera eee += (4) (=) 
2. Find the sum of the following series 
00 1 237 2. 4 8 16 
(1) Lin2i On- DED (2) zan (3) e eT es 
3. Test the convergence of following series. 
eae te. at th oo ni(2)” wä 
() E215 ptes) (D U2, sint OILE wre 
o0 n co 1 2 3 4 ays 
(5) Lies (Sg) © Xar stio ay t O Lea (VF tT- n) 


fore) n? 1 00 -1 a (-1)"+1 
(8) Dea (S+5) O Ver cot™*n (10) Zg 
4. For what values of x does the following series converge? And find their radius of convergence. 
1 x (x)? x2 x3 xt 
1) — + — +3... 2) = SS Se 
1.2.3 45.6 7.8.9 2 3 4 
5. Find Taylor series for following functions at given point [OR in powers of (x-a) . 
(1) f(x) = Vx;a = 25 (2) f(x) = cosx;a == (3) f(x) =x-cosx ; ga? 
(4) f(x) =e* ;a=1 (5) f@)=2;a=-2. (6) 3x3 + 7x2 —5x —4 atx =0 
6. Find Maclaurin series for following functions. 


(1)f@)=coshx (2)f(@)=sin x (3)f@)=e™ (4) fo = tant x. 


Tutorial-3 


Subject:- Mathematics-1 Topic:- Fourier Series 
Weightage: 10% 


Ex-1 Find Fourier series of the function of f(x) = x? — 2 ,-2 <x < 2 , p= 2L=4. 


T-X 


2 
Ex-2 Find Fourier series of the function of f (x) = (=) O<x<2n 


Ex-3 Find Fourier series of the function f(x) which is assumed to have the period 277 where 
f(x) =x4+ |x|; -tT<x<n7. 

Ex-4 Find Fourier series of the function of f(x) = xcosx, (~T < x < T). 

Ex-5 Find Fourier series of the function of 


O<sx<2 


WO sine oe OO ics eee et 


m—-x, O< x<7 


—T, —-w<x<0 


Ex-6 Find Fourier series of the function of f(x) = { wpe. ie a ea 


Ex-7 Find Fourier series of f(x) = {_ ; i E k . y hence deduct that 
LEDY geek a gO 
1 3 5 7 4 


Ex-8 Prove that 


l Iwo 2nmx 
= - x==) <sin ; 0O<x<l 
2 nln l 


Ex-9 Find Fourier sine series of the function 


d) f@)=e*%,0<x<l. 
(2) fæ) =r-x;0<x<r 
(3) fx)=x;0<x<2. 
(4) f(x) = cos2x,0 Sx <T 


Ex-10 Find Fourier cosine series of the function 


(1) f(x) =e% 0<x<T. 
(2) fx)=x;0<x<2. 
CB) fœ) = (x-1); 0<x<1. 


Tutorial-4 
Subject:- Mathematics 01 Topic:- Partial Differentiation 
Weightage: 20% 
Ex-1 Find the limits: 
1 lim 4 5 2 ( eee 0) x-yt2Vx-2/y 
D æy) > GO ty — 57") 2 Gy) > 0.0)" aN 
x+y 
im x lim cos es y+ 
d wy) > enG) ® (x,y) >E, 0) a 


Ex-2 Determine whether limit of the following functions are exit or not about (x, y) > (0, 0)? If they exist find 
the value of the limit. 


(fey) == D fæ) = OF” =a 

lim HOY 
Ex-3 Show that (x,y) > (0,0) x42 ~ 

2xy 
—,; ; (wy) #(0,0 
Ex-4 Discuss the continuity of f (x, y) = 4%? +y? Œy) # ( ) 
0 ; (@y) = (0,0) 
Ex-5Ifz=x+y* that 2-2 = 22 
x-5 If z = x + y*, prove that 55> = aa, 
2 

Ex-6 For u = tan ~1(y/x), prove the following ay" =0 Oj =u 


meet Ox a Oy Ox 


Ex-7 If resistors of R4 , Rọ and R} ohms are connected in parallel to make an R-ohm resistor, the value of Rcan 


be found from the equation a eee = find the value of 2È when R, = 30, R, = 45 and R3 = 90 ohms. 
R R R R OR2 


Ex-8 If u = ln(x? + y? — x*y — xy?) rove that (2+2) u=- 4 
y y YIP Ox dy (x+y)? ` 
=a" rsin(2\ 40° fe cos(2 ðu yy du 
Ex-9 If = e ysin(=)+e x cos (£) , prove that xt + y3 = 0 
1 1 1 1 ðu ðu 
Ex-10 Ifu = (x /s + y'ls) (x /s + y'/s) show that x= +y- Su = 0, 
1 
2 


1 1 


= 2 
Ex-11 If u = cosec™? (=) prove that x? T +2xy 


d7u 207u _ 1 2 
TEE +y ee iaq anu (13 + tan“u). 


x3+y3 
Ex-12 Evaluate ~ and ~ at point (u, v) = (1,2) 


for W = xy + yZ + Zx,x = u + v, y = Uu — v,Z = uv. 


Ex-13 If u = f (x,y); x = eŭ cost and y = eS sin t, show that (x) + ey =e | (2) T 5] 


ðy as. at 
ðu , Ou, Ou 
Ex-14 If u = f(x — y,y — Z,z — x), show that 5° +30 t az = 0. 
Ex-15 Find = , (I) u = y? — 4ax, x = at?, y = 2at(2) u = sin™ t(x — y), x = 3t, y = 4t°. 
2 
Ex-16 Find the value of 2 and Tz using partial derivative x? + y? = 7xy 


Ex-17 If Ø = 3x?y — y?z?, find grad @ at the point (1, -2, -1). 
Ex-18 Find the derivative of f(x, y) = x? sin 2y at the point (1, p/2) in the direction of v = 31 — 4}. 
Ex-19 Find the directional derivative of following functions at given point and direction: 

(1) f(x,y, Z) = 2x? + 3y? + z? at (2, 1, 3) in the direction a = î — 2k 

(2) Ø(x, y, Z) = 4xz3 — 3x?y?z at (2, -1, 2) in the direction a = 21 + 37 + 6k 

(3) g(x,y, Z) = 3e* cos(yz) at (0, 0, 0) in the direction v = 21+ ĵ — 2k 
Ex-20 Find the equation for the tangent plane and normal line at the point Pp on the given surface 

(1) x? +y? — 2xy —x+3y—z=4;Po(2, —3,18) 

(2) x? +y? +z? = 3; Pi(1,1,1) (3) x? +y? — 4z = 5; Po(3,4,5) 
Ex-21 Find the local extreme values and saddle points of the given functions 

Of Gn) = xy- x? ay —2x— 2y +4 (3) f(x,y) = xy 

(2) f(x,y) = x? + 3xy + y? (4) f(x,y) = 4x? — 6xy + 5y? — 20x + 26y 
Ex-22 Find the absolute maxima and minima of the function f(x, y) = 2 + 2x + 2y — x? — y? on the 


triangular plate in the first quadrant bounded by the lines x = 0,y =0,y=9—x. 
Ex-23 Find the point on the plane x + 2y + 3z = 13 closet to the point (1, 1, 1). 


2 2 
Ex-24 Find the greatest and smallest values that the function f(x, y) = xy takes on the ellips 7 ay - =1. 


Tutorial-5 
Subject:- MATHEMATICS-1 Topic:- MULTIPLE INTEGRALS. 


Weightage: 20% 


1. Sketch the region of integration and evaluate the following integrals. 
3 2 1 py? 
(a) fy Sy @? +y?)dydx (b) J, Jp 3y%e*%dxdy (c )fy fp? — y*)dydx 
2. Integrate f(x,y) = over the region in the first quadrant bounded by the lines y=x, y=2x, x=1, 


x=2. 
3. Integrate f(x,y) = x? + y? over the triangular region with vertices (0,0), (1,0) and (0,1). 


4. Sketch the region of integration and evaluate the following integrals by reversing its order. 


i 1 fl 2vVin3 pviIn3 
(a) {OITA aydx (bf fp x? eM dxdy (c) fy" fp" e* dxdy 


5. Evaluate f Sr xdA , where R is the region bounded by the square y* = 4ax and x* = 4ay. 
6. Evaluate f Sr xydA , where R is the region bounded by the square x-axis, x = 4 and x? = 16y 


7. Evaluate ff p x?dA , where R is the region in the first quadrant bounded by the hyperbola 
xy = 16 and the lines y = x,y = 0 and x = 8. 
8. Evaluate f h ile (x + y)dA , by changing the order of integration. 


9, Find the volume of the solid that is bounded above by the cylinder z = x? and below by the 
region enclosed by the parabola y = 2 — x? and the line y = x in the XY-plane. 
10. Evaluate the following integrals. 


(a) [> fy SoG? +y? +z?) dzdydx (N fof 
cep? a pinseer 28 ox dxdtdv 


11. Change the Cartesian integral into the polar integral then evaluate the polar integral. 


DKR 13 Cx? + y2)dxdy (b fo fy e-+ )axdy 


x+y 


e” dzdydx 


Gra Meee = se +y? + 1)dxdy 
12. Evaluate i rs pe = —dxdy by applying the transformation u = a, v= Z and integrating 


over an eae region in the UV-plane. 


13. (Applying transformation to integrate ) Evaluate f Ír (x — y)‘ + e¥tY dxdy where R is the 
square with vertices (1,0), (2,1),(1,2) and (0,1). 
Tutorial-6 
Subject:- MATHEMATICS-1 Topic:-Linear algebra. 


Weightage: 15% 


Ex-1 Find row echelon form for the following matrices. 
t. Br eo 2 


o 3 & 
oB SOS. ee | f =7 | 
3-9 12 

3 7 48 


Ex-2 Find reduced row echelon form for the following matrices. 
A Bid =I 11 1 
aka Tak a T a a 
1 3- =2 2 2 1 
3 0 =7 


Ex-3 Find the rank using row echelon form. 


a on ; ee 7 =i á 3- 1 

(i) Gi) |-1 0o 2| Gi l1 4 -2 1 
ce UN oe 2 jf. =8 5 2 4 3 
1 1 -2 0 


Ex-4 Using Gauss-Jordan method find A7? if 


Da a 
7 6 2 5 5 5 

E se 1 1 1 
3 6 8 1 -4 1 

5 5 10 


EX-5 Solve following system of equation using Gauss-elimination method. 
(1)4x + 2y + 3z = 4,2x + 2y +z = 6,x+y+z=0 
(2)2x + 2y + 2z = 0, —2x + 5y + 2z = 1,3x + y + 4z = —1 
Ex-6 Solve each of following system by Gauss-Jorden elimination Method. 
(1)2x — y + 3z + 4w = 9,x — 2z + 7w = 1,3x — 3y + z + 5w = 8,2x + y + 4z + 4w = 10 


(2) —2y + 3z = 1,3x + 6y — 3z = —2,6x + 65y + 3z = 5 
Ex-7 Solve the following system of equations. 


(1) 2x — y — 3z = 0,—x + 2y — 3z = 0,x +y +4z=0 
(2) 3x+y+z+w=05x-y+z-w=0 


Ex-8 Find the values of @&D for which the equation 
x+2y+3z=6,x+3y+5z=9,2x + 5y + az = b 
have (i) No Solution (ii)Unique Solution (iii) Infinite no. of solution. 


Ex.9 Find the Eigen values and Eigen vectors of 


2 0 1 1 1 3 3 es 
(1) 02 ols ao | 2 4 3| 


1 0 2 Se 4d: OE 1 @ 2 
7! 3 
Ex-10 Using Cayley — Hamilton theorem, find A~*, A=| 6 1 4 
2 4 8 
2 1 1 
Ex-11 IfA= | 0 1 | then by using cayley -Hamilton theorem prove that, 
L 4 2 
8 5 5 
A8 -5A7 +7A® -3A° +A* -5A? +84? -2A+I=| 0 3 | 
5 5 8 
1 0 


Ex-12 Find a matrix P that diagonalize the matrix A = | l & determineP™tAP. 


6 =I 


Ans. P= f : 


9 
Ex-13 Diagonalize the following matrix & obtain the modal matrix of | 3 


—7 
1 1 4 
Ans.P=| 0 1 1 | 
—1 -1 -3 
3 -2 4 
Ex-14 Diagenalize the matrix A =| —2 6 21] orthogonally Ans. P = 
4 2 3 


GOVERNMENT ENGINEERING COLLEGE.GANDHINAGAR 
B.E. Sem I (All Branches) A.Y. 2021-22 
Assignment-1 


Subject:- Mathematics-1(3110014) 


To pic: = Indeterminate Form, Improper Integral, Convergence & Divergence of the Integral, Beta & Gamma Function, 


Application of Definite Integral — Volume Using Cross section, Length of Plane Curves and Area of Surface of Revolution. 


Weightage: 15% 
(1)Evaluate following: 


tan? x—-x? . 2x-1 wd pee . _ Coshx—cosx 
(a) lim e O i ae 
x20 x*tan2x x>") cosx x> e xsinx 
: ae*—bcosx+ce~* x[logx]? 
e) lim |+- A lim [ae | = = 2, find the value of a,b,c. lita 
( De x ex-1 (f) x30 xsinx f f (2) co 1+x+x2 


1—cosx 1 
(h) lim (1 —tanx)sec2x (i) lim [=| G) lim[cosx]°°* (k) lim[1 — x?] hog(1-x) (1) lim[a* — 1]x. 
X>T/4 x70 Lx x0 x1 x0 
(2) Evaluate 
(i) fs = (ii) f? xe e* dx (iii) a dx 


(3) Show that Í. ty e- dx is convergent. 


(4) Check the convergence of ie wp convergent? 

(5) Check convergence of if; > ma 

(6) Prove that B(m,m)B (m +,m++) = ZE & PEED _ PIM L Enw 
(7)Prove that i aoe a dx 


(8) Evaluate following: 
$ 00 —ay” T 1 4 =i 
G) Jy ater dx Gi) fy xtcos™txdx . 
(9) Express i x™ (1 — x”)P dx in terms of Gamma Function. 
(10) Find the volume of right circular cone of base r and height h. 
(11) Find the area of surface generated by revolving the cardioid r = a(1 + cos0) about the initial line. 


(12) Find the perimeter of the loop of the curve 3ay? = x(x — a)?,a > 0. 


(13) Find the area of the surface by revolving the graph of the curve y = x? from 


x = 0 to x = 1 about the x-axis. 


Assignment-2 


Subject:-Mathematics-1 Topic:- Convergence of Sequence and Series. 
Weightage: 20% 


5. Test the convergence of the following series 


1 4 = 6 5% 1 
(1) 6 eel Oe idee a a (2) Un=1 n DeD (3) Ln=1 Fatma) 


stan sone 1 n (n+1)(n+2) 
o Sines (9 Drea Rage Oae) OEE 
n 1 1 (—1)"*1 COSNT 
@)) nats Oana (=-<) a0 Xn-2 —— aD bn-1 
3 = n n lnn 
(n? +1)7 


(12) zgh D - (2)" 


6. For what values of x does the following series converge? And find their radius of 


convergence. 
x2 x3 o Gs 
(OL t OD pei aa = 3) Une 1 Vn: (2x +5)” 


7. Find Taylor series for following functions at given point [OR in powers of (x-a) . 
(1) f(x) = Inx;a = 2 (2) f(x) = sin2x;a =7 (3) f(x) =In(x+1);a=0 
(4) 3x3 + 7x? —5x-4atx=0 

8. Find Maclaurin series for following functions. 


(1) f(x) =sinhx (2) f(x) = cosx (3) f(x) =e" (4) f(x) = cot! x 


Assignment-3 


Subject:-Mathematics-1 Topic: Fourier Series 
Weightage: 10% 


Ex-1 Find Fourier series of the function of f(x) = x? ,-l<x<l, p=2l. 

Ex-2 Find Fourier series of the function of f(x) = x — x? ,—1 <x <1, p=2L=2. 
Ex-3 Find Fourier series of the function of f(x) =x, (~n < x < m), f(x+2m) = f(x). 
Ex-4 Find Fourier series of 


(1) f(x) = |x|; -m <x <T. 
(2) f(x) =e* O<x<2n 


0,-2< x<0 


Ex-5 Find Fourier series of f(x) = { 1 0< xe2 


10 


m, -wm< x<0 


02 em, hence show that 


Ex-6 Find Fourier series of the function of f(x) = { 


x, O<x<7 


Ex-7 Find Fourier series of the function of f(x) = [oe ee ee Oe 


Ex-8 Find Fourier sine series of the function 


(1) f(x) =e*%; 0<x<T. 
(2) f@) = 2% O< x1, 
(3) f(x) = nxx? 0<x< T. 


Ex-9 Find Fourier cosine series of the function 


(1) fœ) =e™, 0<x<r 
(2D) f) =x; 0 <x< T. 
B) f@=n-x,0<x<z 


Ex-10 Find cosine series for f (x) = sinx where 0 < x < 7, hence deduct that 


1 1 1 1 T 
re eens Serra 
1 5 4 
Assignment-4 
Subject:- Mathematics 01 Topic:- Partial Differentiation 
Weightage: 20% 
Ex-1 Find the limits: 
1 lim 11 xy—y-2x+2 2 lim A ZI 
(1) (x, ae 2 7 =n (2) (x,y) > (1,1) cos ¥/|xy| 
3 lim eY sinx 4 lim n(x? + y? + z2) 
B (x,y) > (0,0) x (x,y, ze—>(0, y FY" HZ 


Ex-2 Determine whether limit of the following functions are exit or not about (x, y) — (0, 0)? If they exist 
find the value of the limit. 


D fy) = 


er Q) fe.) = 


lim xy 
Ex-3 Show that (x, y) ES (0,0) Tety? = 


x3-y3 , 
Ex-4 Discuss the continuity of f (x, y) = 4x?+y? ’ Gey) EKUA) 


0 ; @y) = (0,0) 


02z 07z 
axdy  ðyðx ` 


Ex-5 If z = e”, ” prove that 


ðu poe 
az əx Z 7x oy 


Ex-6 If u = log(x? + y? + 2”), prove that tTI 


Ex-7 Calculate fyxyz» if f (x, yY, Z) = x*yz + yz. 


1 ðu 1 07u 


Ex-8 If u = r? cos 26, show that <= z+ 2m g, 
ec he ae on ae 
Ex-9 If u = Baye then prove that xs = + y% ay “4 z? = 6u. 
. 1 ( x+y 1 
Ex-10 If u = sin (2 3) prove pia, r&y y? =;tanu 
2 ou u — ił = 
(2) x FE + 2xy EE y ay + = = (tan? u — tan u) 
Sp 22 Oe A DU n bU 
E B show that x5 tty +z =0. 


Ex-12 Find ŽŽ and f ifw=x+2y+z? ,x=r/s,y =r? ins 2 = 2h 


z Oz 7 az\2 
` = = x2 — y2 = — — = 2 1/2 (= Z) (=) 
Ex-13 If z = f (u, v) and u = x? — y*,v = 2xy, show that (=) + (2) = 4(u? + v’) | a) t N 


Ex-14 Find for following: (1) u = x3y + 4xy?,x = sint, y = costatt=0 (2)u= sin 6) x=ey=t?. 


Ex-15 Find the value of 2 and ey using partial derivative, xy + y? — 3x — 3 = 0 at (-l, 1) 
Ex-16 Find the gradient of f(x, y, Z) = 2z? — 3(y? + x?)z + tan™1 (xz), at the point (1, 1, 1). 
Ex-17 If r = xi + yj + zk , evaluate the following (1) Vr” (2) V |r]? (3) V(3r2 — 4vr + 6r71/3) 
(4) Vr (5) V Cnr) (6) V (1/r) 
Ex-18 Find the directional derivative of following functions at given point and direction: 
(1) f(x,y, Z) = x? — xy? — z at (1, 1, 0) in the direction v = 21 — 37 + 6k 
(2) f(x,y, Z) = x*y?z? at (1, 1, -1) along a direction equally inclined with coordinate axes. 
(3) T(x, y,zZ) = xy + yz + zx at (1, 1, 1) in the direction v = 37 — Ak 
Ex-19 Find the equation for the tangent plane and normal line at the point Pp on the given surface 
(1) z? — 2x? — 2y? — 12 = 0; Po(1,—-1,4) 
(2) cos mx — x?y + e*% + yz = 4; P9(0,1,2) (3) z = e~ &*+9) ; P (0,0,1) 
Ex-20 Find the local extreme values and saddle points of the following functions. 
(1) f(x,y) = x? + xy +y? +3x— 3y +4 (3) f(x,y) = x + Faye + 
(2) f(x,y) = sinx + siny + sin(x + y) (4) f(x,y) = x? + 3xy +y? 
Ex-21 Find the absolute maxima and minima of the functions on the given domains. 
(1) f(x,y) = 2x? — 4x + y? — 4y + 1 on the closed triangular plate bounded by the lines 
x = 0,y =2,y = 2x in the first quadrant. 
(2) f(x, y) = 48xy — 32x? — 24y? on the rectangular plate 0 < x < 1,0 <y <1. 
Ex-22 The pressure P at any point (x, y, Z) in space is P = 400xyz?. Find the highest pressure on the 
surface of the unit sphere x? + y? + z? = 1. 


Ex-23 Find the points on the sphere x? + y? + z? = 4 that are closest to and farthest from the point 
G, 1, -1) 


11 


12 


Assignment-5 
Subject:- MATHEMATICS-1 Topic:- MULTIPLE INTEGRALS. 


1. 


10. 


11. 


Weightage: 20% 


Sketch the region of integration and evaluate the following integrals. 
3 r0 2 : 2 py? 
(a) fj [_,@?y — 2xy)dydx (b yf" fo (sin x +cosy)dxdy (c) fi i dxdy 
Integrate f (x, y) = = over the square 1 < x < 2, 1< y <2. 


Integrate f (s, t) = e5 - Int over the region in the first quadrant of the ST-plane that lies above the curve 
s = lnt from t=1 to t=2. 


Sketch the region of integration and evaluate the following integrals by reversing its order. 


—x2 y-e2Y 
a N h dedy (big FS Oh SS dxdy 


x2+y2 yt41 4 
Evaluate ff g XY dA, where R is the region bounded by the lines y=0, x=0 and x+y=2. 


Find the volume of the solid that is bounded by the paraboloid z = x? + y? and below by the region 
enclosed by the lines y=x, x=0 and x+y=2. 


Find the volume of the solid cut from the first octant by the surface = 4 — x? = y . 


Sketch the region bounded by the given lines and curves then express the region’s area as a double 
integral and evaluate the integral. 


(a) The co-ordinate axis and the line x+y=2 ( b ) Parabolas x=y-y? and x=-y . 


Evaluate the following integrals. 


(a) if ip J —dzdydx (b SL E (x +y+zdzdydx (c) fe f ewe dzdxdy 


xyz any 


Change the Cartesian integral into the polar integral then evaluate the polar integral. 


2 pl4-y2 2 p¥1—(x-1)? 1 r0 Ay) x2 +y2 
(a) fy h ” @? +y*)dxdy hh a adydx “ME se a2 Endy 


Solve the system u = 2y+x,v =x — y for x and y in terms of u and v then find value of the Jacobian 
a(x.y) 
ð (uv) ` 


Assignment — 6 


Subject:- MATHEMATICS-1 Topic:-Linear algebra. 
Weightage: 15% 


Ex-1 Define following with examples. 


(1)Matrix (2)Row matrix (3)Column matrix (4)Zero matrix (5)Square matrix (6)Identity matrix 


13 


(7)Lower Triangular matrix (8)Upper Triangular matrix (9)Triangular matrix (10)Diagonal matrix 
(11)Symmetric matrix (12)Skew- Symmetric matrix (13)Trace of a matrix (14)Transpose of a matrix 
(15)Orthogonal matrix (16)Equal matrices (17)Addition of two matrices (18)Subtraction of two matrices 


(19)Scalar multiplication of a matrix (20)Product of two matrices (21)Determinant of a matrix 


Ex-2 Using Gauss-Jordan method find A“! if 


34 6 ie ae 
(i) A= 7 (ii) A= 
9 10 11 fee eee 
0 1 2 1 
Ex-3 Find the rank Pies echelon form. 
—2 0 6 
ala : ali AIN 
7 11 i- FEA 
—2 1 2 


EX-4 Solve following n of equation using Gauss-elimination method. 
()x + y = 3,2x — y + 2z = —2,3x +y = 3 
(2)3x — 4y = 10, —5x + By = —17, —3x + 12y = —12 


Ex-5 Solve each of following system by Gauss-Jordan elimination Method. 


(1)2x — y + 3z = 3,4x + 2y — 2z = 2,6x — 3y +z = 9 
Ex-6 Investigate the values of a and b so equation 
2x + 3y + 5z = 9,7x + 3y — 2z = 8,2x + 3y + az = b have 
(i) No Solution (ii) Unique Solution (iii) Infinite number of solutions. 
Ex-7 Find the Eigen values and par vectors of 


=2> 2 E a om —7 
(1) 2 1 (2) -s 3 al (3) F —2 -j 
=ņ1 =2 7 —4 —6 
3 
Ex-8 Using Cayley - Hamilton , find A~? hal 
; ; 8 
2 1 1 
Ex-9 IfA=|0 1 0 | then by using cayley -Hamilton theorem prove that, 
1 1 2 


8 5 5 
A8 -5A7 +7A® -3A° +A* -5A? +84? 2a+i-| 0 3 | 
5 5 8 


Ex-10 Find a matrix P that diagonalize the matrix A = [; 


0 ; 
6 — Fl & determine 


PHAP. 


Ex-11 Find a matrix P that diagonalize the matrix A, and determine P~1AP. 


a g ie 9 
@A =|: z] (b) A = 2 E a 
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